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CONNECTING STRUCTURE FOR ACCESSORY DEVICE AND CABLE, 
WATERPROOFING STRUCTURE FOR ACCESSORY DEVICE, AND 
MOUNTING STRUCTURE FOR ACCESSORY DEVICE 

BACKGROUND OF THE INVENTION 

! . Field of the Invention 

The present invention relates to auxiliary machineries composed of electrical components, 
such as sensors, that are installed in automobiles and the like. More specifically, the present 
invention relates to a connecting structure for a auxiliary machinery and a cable and a 
waterproofing structure for the auxiliary machinery in which the space required for mounting the 
auxiliary machinery and for connecting the auxiliary machinery to the cable in a wire harness 
interconnecting auxiliary machineries can be made smaller, and the number of component parts 
can be reduced. The present invention further relates to a mounting structure for the auxiliary 
machinery in which the size of the space required for mounting the auxiliary machinery to a 
member in which the auxiliary machinery is mounted (hereinafter called "receiving member") 
can be reduced. 

Priority is claimed on Japanese Patent Applications Nos. 2002-287407 and 2002-287408, 
filed September 30, 2003, the content of which is incorporated herein by reference. 

2. Description of the Related Art 

As shown in FIGS. 1 1 and 12, it has been the conventional practice to electrically 
connect an auxiliary machinery 100, such as a sensor to be installed in an automobile or the like, 
by attaching a connector 111, which houses a connection terminal that is connected to a cable 
1 12 in a wire harness, to a connector engaging member 102 in housing 101, which houses a 
sensor board 109 and the like. Since a high degree of water resistance may be required of this 
type of auxiliary machinery 100 depending on where it is to be installed, a complete 
waterproofing process is performed on auxiliary machinery 100 by, for example, filling the 
inside of housing 101 with a sealer 108 such as silicon grease in order to seal (waterproof) sensor 
board 109 and connector engaging member 102, and then covering this filled area with a cover 
107. Naturally, a waterproofing process using a sealer or the like is also carried out to the areas 
of connection between connector 1 1 1 and connector engaging member 102. An auxiliary 
machinery 100 with this type of design is usually firmly mounted to its site of attachment, i.e., 
receiving member 120, on a panel, etc., using a fastening member 121 such as a clip (see 


Japanese Patent Applications, First Publication Nos. 5-346461, 2002-184514, and 2002-231375, 
for example). 

However, in the above-described auxiliary machinery 100, a connector 111 is required in 
order to connect housing 101 and cable 112. For this reason, it is necessary to ensure that there 
is adequate space to permit connection in the direction indicated by arrow hi in FIG. 11. In 
addition, about the same amount of space is needed in order to dispose auxiliary machinery 100. 
Further, when waterproofing this type of auxiliary machinery 100, other parts, such as silicon 
grease 108 or cover 107, are separately required to complete the process, so that the number of 
components increases. 

In addition, because auxiliary machinery 100 is mounted to receiving member 120 via 
fastening member 121, a space for inserting and withdrawing fastening member 121 into/out of 
housing 101 is required in the direction indicated by arrow h2 in FIG. 11. For this reason, the 
overall space required to dispose auxiliary machinery 100 increases. 

SUMMARY OF THE INVENTION 
The present invention was conceived in view of the above-described circumstances and 
has as its objective the provision a connecting structure and a waterproofing structure for an 
auxiliary machinery and a cable, in which it is possible to reduce the space required for 
connecting the auxiliary machinery and the cable and the space required for mounting the 
auxiliary machinery to a receiving member, and to decrease the number of parts required for 
waterproofing. 

It is a further objective of the present invention to provide a mounting structure for the 
auxiliary machinery in which the amount of the space required for disposing the auxiliary 
machinery to the receiving member can be reduced. 

The connecting structure for auxiliary machinery and cable according to the present 
invention is a structure for connecting a cable in which a plurality of conductors are surrounded 
by an insulating covering and arrayed in a flat configuration and an auxiliary machinery that 
attaches directly to this cable; and characterized in that the auxiliary machinery is provided with 
a housing being equipped with a board on which electronic components are mounted and to 
which a specific circuitry pattern has been formed, a connection terminal that is connected to the 
circuitry pattern on the board and to at least one conductor among the conductors of the cable, 
and a molded part for sealing the connections between the connection terminal of the housing 
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and , he conductors of the cable; and .he cable is disposed so as «o extend along the outside of the 
auxiliary machinery. 

The waterproofing structure for auxiliary machinery according to the present invention is 
a structure for waterproofing an auxiliary machinery that is directly connected to a cable in 
wh,ch a plurality of conductors are surrounded by an insulating covering and arrayed in a flat 
configuration; and characterized in that the auxiliary machinery is provided with a housing being 
equ,pped with a board on which electronic components are mounted and to which a specific 
crcu.try pattern has been formed, a connection terminal that is connected to the circuitry pattern 
on the board and to at least one conductor among the conductors of the cable, and a molded part 
for seahng the connections between the connection terminal of the housing and the conductors of 
the cable. 

In the present invention, the cable can be directly connected to the auxiliary machinery 
without usmg a connector, and is disposed so as to extend along the outside of the auxiliary 
machine*. As a result, it is possible to decrease the space needed for connecting the auxiliary 
machinery with the cable, as well as to reduce the space required for disposing the auxiliary 
machmery to a receiving member. In addition, in the present invention, a molded part is used to 
seal the connection portion between the connection terminals of the housing of the auxiliary 
machmery and the conductors of the cable. As a result, waterproofing components such as 
silicon grease or covers that were required in the conventional art are not needed in the present 
invention, making it possible to reduce the number of parts. 

Note that it is also acceptable to directly couple the auxiliary machinery to the end of the 
cable, by directing the end of the cable toward the proximal end portion of the housing of the 
auxihary machinery and connecting the conductors near the end of the cable to the proximal end 
port,on of the connecting terminal along a direction that is perpendicular to the axes of the 
conductors; in this arrangement, the cable is installed so as to lie along the outside of the housing 
extendmg over a specific distance from the proximal end to the distal end of the housing and 
such that the axes of the conductors bend in a direction perpendicular to the side of the housing 
By deposing the cable in this way, it is possible to effectively prevent an increase in the space 
required for connecting and disposing the auxiliary machinery. 

The mounting structure for auxiliary machinery according to the present invention is a 
structure for mounting an auxiliary machinery that is directly coupled to a cable in which a 
plurality of conductors are surrounded by an insulating covering and arrayed in a flat 
configuration to a receiving member, characterized in that: the receiving member is provided 
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with a mounting hole for mounting the auxiliary machinery; and the auxiliary machinery is 
provided with a housing in which a distal end thereof can engage in the mounting hole and being 
equipped with a board on which electronic components are mounted and to which a specific 
circuitry pattern has been formed, a connection terminal which connects with the circuitry 
pattern on the board and with at least one of the conductors of the cable, a retainer that attaches 
to the distal end of the housing and the outer periphery of which engages in the mounting hole of 
the receiving member, and a molded part that seals the connecting portion between the 
connection terminal of the housing and the conductors of the cable; and wherein, the auxiliary 
machinery is mounted to the receiving member by attaching the retainer in the mounting hole 
from one side of the receiving member, and attaching the housing of the auxiliary machinery to 
the retainer from the other side of the receiving member. 

In the present invention, the auxiliary machinery is mounted to the receiving member by 
attaching the retainer in the mounting hole from one side of the receiving member and attaching 
the housing to the retainer which has attached to the receiving member from the other side of the 
receiving member. As a result, it is not necessary to provide space at the auxiliary machinery 
housing mounting side of the receiving member, for inserting or withdrawing fastening members 
such as the clips that have been employed in the conventional art. Thus, the overall space 
needed to dispose the auxiliary machinery can be reduced. 

Note that it is preferable that the retainer is provided with a collar for interlocking with 
the periphery of the mounting hole from the side opposed to the side in which the housing is 
attached, a projecting part for interlocking with the periphery of the mounting hole from the side 
in which the housing is attached, and an interlocking projection that interlocks with the housing. 

Alternatively, it is preferable that the retainer is provided with a collar for interlocking 
with the periphery of the mounting hole from the side opposed to the side in which the housing is 
attached and an interlocking projection that interlocks with the housing. In this case, the 
auxiliary machinery be mounted and firmly fixed to the receiving member in a state such that the 
peripheries of either open side of the mounting hole are held between the collar of the retainer 
and the distal end of the housing after it has been mounted in the retainer. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a disassembled diagonal perspective view of an auxiliary machinery, omitting a 
portion thereof, in which the connecting structure for auxiliary machinery and cable and the 
water proofing structure according to an embodiment of the present invention are employed. 
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FIG. 2 is a diagonal perspective view for showing a cross-section through the cable 
connected to the auxiliary machinery. 

FIG. 3A is a perspective view for explaining the connecting structure for auxiliary 
machmery and cable according to an embodiment of the present invention, with a portion of the 
auxiliary machinery omitted from the figure. 

FIG. 3B is a perspective view for explaining the connecting structure for auxiliary 
mach mery and cable according to an embodiment of the present invention, with a portion of the 
auxiliary machinery omitted from the figure. 

FIG. 4A is a perspective view for explaining the waterproofing structure for auxiliary 
machinery according to an embodiment of the present invention. 

FIG. 4B is a perspective view for explaining the waterproofing structure for auxiliary 
machinery according to an embodiment of the present invention. 

FIG. 5 is a schematic partial cross-section for explaining the auxiliary machinery 
mounted in a receiving member. 

FIG. 6 is a disassembled diagonal perspective for explaining the mounting structure for 
the auxiliary machinery according to an embodiment of the present invention. 

FIG. 7 is a cross-sectional view along the line A-A' in FIG. 6 for explaining the mounting 
structure for mounting the auxiliary machinery to the receiving member. 

FIG. 8 is a cross-sectional view along the line B-B' in FIG. 6 for explaining the mounting 
structure for mounting the auxiliary machinery to the receiving member. 

FIG. 9A is a perspective view for explaining the connecting structure for auxiliary 
machinery and cable according to another embodiment of the present invention, omitting a 
portion of the structure. 

FIG. 9B is a perspective view for explaining the waterproofing structure for auxiliary 
machinery according to another embodiment of the present invention. 

FIG. 10 is a cross-sectional view of the mounting structure for auxiliary machinery 
according to another embodiment of the present invention. 

FIG. 1 1 is a side view for explaining a conventional mounting structure for auxiliary 
machinery, showing a cross-section through one portion thereof. 

FIG. 12 is a disassembled side view for simply explaining a conventional waterproofing 
structure for auxiliary machinery, showing a cross-section through one portion thereof. 


PREFERRED EMBODIMENTS OF THE INVENTION 
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portion ™reon„ a tTT" diaE ° na ' *" °'" » ""*"«* • 

portton .hereof, ,„ wh,ch the coimecting structure for ^ 

wa eep f, structure ^ ^ _ ^ ^ J ab, a 

.o .h,s same aux.hary machinery. F.GS. 3A and 3B are perapecive views for exp,ai„i„ 8 ,hT 
connectmg sttecture for auxiHarv machinery and cable according ,o an embodim m 
present ,„ven„on, a portion of the auxiliary machinery being omitted from rhe figures FIGS 4A 
and 4B are perspective views for explaining ,he wa.erprooHng strocture for aoxi a„ 
accordmg to an embodiment of the present invention nrachmery 

is p^tZU" 0- '; T" '■ which is ,he auxiliary machinery empi °- d in «* 

h„ H ! S '" 8 C °" S,S,ing ° f S reSi " m< " ded K* a board ,2 that 

shoos dw,,h,„ housing „,asens„r component 13 , ha, is mounted on board ,2 
ermmai 4 that is connected to board ,2, a retainer 20 which mounts on me dis^d of 

houll " " a :r d ^ COrai " ed ft0m WS "■"> *« * « the proximai end of 

bousmg , and „,„ be explained beiow iater. A retainer engaging member ,5 for engaging 

fo mala ; T " ^ ** «>- — portion , Sis 

ormed . the prox.ma, end of housing , ,. Exposed connecting portion , 8 provides exposed a 

,"r eC,ingPOrti0n '""-«*»*•'— «- — .ermina, u ^a 
erm.nal s de connectmg portion , 7 for connecting the connection terminai 14 and conductor 4 
emg postponed opposire side of board side connecting portion ,« w„H connection JZl 

I Z Z ,'T A " iMerlOCki " 8 PiMe ' 9 iS «"« » ■"« of h °»^ ' 1 - .bat when 
returner 20 ,s completely engaged in retainer engaging member ,5, .his interring piece , 9 
mteriocks wtth an interlocldng projec , io „ 2 , ^ „ ^ ^ « P 

re amer 20 ,„ housing , , and holding i, fea. there (note tha. rhis intending proton 2 , and 
mterlockmg piece , 9 comprise the retainer interlocking mechanism) 

Retainer 20 is provided with an engaging hole 22 in which retainer engaging member ,5 
of housmg 1 1 engages, a collar 23 which interlocks with the periphery of a mourning hoie tha, is 
form* ,„ a pane,, i.e., .he receiving member here tha, wil, be explained further below, from the 
-de oppos„e.o .he side of attachmen, of housing H.andan interlocking claw 24 which 
mteriocks with me periphety of the mounting hole on ,he side of attachment of housing 1 1 for 
mounting and fixing in place retainer 20 in the panel. 
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As shown in FIG. 2, cable 2 is a flat cable wherein rod-shaped conductors 4a, 4b 4c 4d 

1ZZ I"" 8 1" 8 ' 6 OT f0mKd ^ C " ° r * «" «-*■ - — ^ an 

o v , 7. * ° f a " ' nSU,a,ing "* "* " —,a t e CET), 

' naPh ' halaK (PEN >' <>>'). PO'yolefin (PO), or rhe like, and ,he insuLg 

ZZl ,TT ,0 "* ° ,her by a bridging raember 5a — ** ° f "* — £ 

restn as ,ha, of tnsulatmg covering 5. Note ,ha, i, is also accep,ab,e for fla, cabie 2 ,o be a 
flexible fla, cable having a secure wherein recngular co, um „ shaped conductors are covered 
w, an msulatmg covering 5 , ha , is f orme d ,o ba fla, by means of a laminator or extrusion. Fla, 

Cable 2 is disposed so as ,o extend along the outside of sensor I and is connected to 
housmg I , of sensor , as shown in FIGS. 3A and 3B for example. I„ other words, cable 2 is 
connected to housing 1 1 a, terminal side connecting portion 1 7, bv directing one end 2a of cable 
2 toward ,h. proximal side of housing 1 1, and connecting the conductors 4 (i.e., 4a 4c and 4e 
here) near cable end 2a to pressure welded parts 1 4a which are positioned on the tip end of 
connection terminal ,4 along a direction that is perpendicular to the axes of the conductors 4 
Regardmg connection terminal ,4, note tha, i, is a pressure welded terminal in which the tips of 
these pressure welded parts 1 4a are divided into ,„„ parts, w ith conductors 4 being held between 
these dtvtded parts and weld-connected. The cable 2 connected to housing 1 1 i„ this wav „ 
tnstalled ,„ lie along the side of housing I ,, extending a specific range from the proximal side to 
the d.stal stde of housing ! I, and in an arrangement such tha, me axial direcion of each of 
conductors 4a-4e is curved so as to extend along ,be direction of their connection to pressure 
welded parts 14a in connection terminal 14, i.e., cable 2 is bent in a direction that is 
perpendicular to the side of housing 1 1 

In this way, cable 2 can be connected to sensor 1 by directly connecting to housing 1 1 
wrthout employing a connector or the like. As a result, as shown in FIG. 5, when sensor 1 is ' 
mounted in mounting hole 96 in panel 97, the space 98 needed for connecting sensor 1 and cable 
2 can be greatly reduced, and the space 99 needed to dispose sensor . can be made smaller as 
well. 

The tip parts 14b of connection terminal 14 pass through board 12 and are connected to a 
c.rcu.t (not shown) on board 1 2 by soldering for example, at board side connecting portion 1 6 
wh.ch ,s positioned opposite side of terminal side connecting portion 17 with connection 
terminal 14 interposed therebetween. 
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In housing, , he area of connection between board ,2 and connection terminal ,4 and , he 
areaof connection between conduce, 4 and connecrion rerntina, ,4 are exposed * J£ 

P ri o 1 8 th a H M WaKrpro0fi " 8 '™ «■ « «*<• « on exposed connecting 

hown ,„ «. 4, a m „, d ed par, 9 (9a, 9b) is formed to the proximal side of housing , , f„ r 
seahng boards.de connecting p„ rt io„ ,« and terminal side connecting portion ,7bv 
encompassing exposed connecting p„ rtio „ , g in , unita[y ^ ] | 

me,, ^and rn?^ ' ^ %> " ^ " "" in8 * ^ ° «* - » Ho, 

aha o exl d ' "' ^ ' " ^ h ' — « » -*« » the 

hape of exposed connecng portion 1 8 on housing II. By forming molded parts 9a 9b ,o 
houstng 1 1 ,„ , his way , it „ possib|e , 0 Mrry Qut a waterprooflng trea[mem • 

cZecT 6 " 0 "' 0 " ,' 8 ' WhiC " COnSiS ' S ° f bMrd Side C0 ™ e " in8 >"*» 16 - d — W ^e 
connecng ponton 1 7, wi,hou, requiring silicon g re ase, covers, etc., as was the case in the 

T M ; reover> ,he connection pressure w,ded >~ 

.ema na, ,4 and conductor 4 of cable 2 a, .etmina, side connecting p„ rtion , 7 can be strong|y 
maintained. As a result, the number of paris te q „i,ed fo, wa,e,p,„o(i„g sense, I can be Iced 
Note that each of the molded parts 9a, 9b in the molded pan 9 in this example we,e ' 
fotmed sepata.ely. Howcve,, as shown in FIG. 5, i, is also acc.p,able ,o mold the entite 

zr g id r f housing n • and form moided part 9 such *■ h -* -p— — 

portion 18 of housing 11. 6 
™ FIOS^ 6 thtough 8. in case, (i,s,, as shown in FIG. 6, housing 1 1 and tetaine, 20 a,e 

Z^o Tl side T el 97 50 ,ha ' re,ainer en8a8in8 memter 1 5 « > ' - *• 

retatne, 20 atde ,ha, auaches ,o housing 1 1 (i.e., the side opposite where colla, 23 la fotmed) face 
one other wtd, mounting hole 96 in pane, 97 intcposed ,herebe,wee„. Nex,, aa shown in FIGS 
7 an 8 mteriocktng Caw 24 (no. shown in the fig„ re s, is p^d througn mounting nQ , e ' 
panel 97, and attachmg ,e,aine, 20 ,„ panel 97 on ,he side oppoai.e whete housing 1 1 attachea 
Retatne, 20 mleriocka and is held in place in panel 97 in .his case because the periphery of 
moummg ho ,e 96 in panel „ „ he|(j ^ ^ ^ 23 ^ ^ ^ ^ 

20 Next, by engaging ,«aine, engaging pari ,5 of housing 1 1 in engaging hole 22 of ,e.ai„e, 20 
.meriockmg p, OJ ec,io„ 2, of ,e,aine, 20 and blocking piece ,9 of housing 1 1 interlock so ' 
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~ ,4 ' and ,h,s cab,e 2 - »— » - -end a,„„ :r ; f 

panel 97. .he space needed for disposing sensor , on pane, 97 can be reduced 

In addition, sensor I is mounted and fixed in place on panel 97 by m „„ nting retainer 20 

J'" 8 h0 ' e 96 f °™« — *>• •» -he o PP osi,e side of anachmen, of b„I 
thereby mounting and fixing in place housing 1 1 in retainer 7n Th r or nousing I, 

disposing sensor I can be made smaller. 

Note that it is also acceptable to connect cable 2 to terminal aide connector 1 7 by 
onncc ingeacb of conductors 4a through 4c to pressure welded parts 14a of connel ol 

9b) w„ this type of connection arrangement, sensor I has the form as shown in FIG 98 

n addition ,„ inching and fixing retainer 20 in mourning hole 96 using collar 23 and 

Z TC 24, ? a,so acceptab,e ,o empl - — - — * - 

pi, 97 t T T" • r " ' S a,S ° aCCeP,aMe " m °™' a " d * — ' 
o pane 97 by holding the periphery of both openings „f mounting hole 96 „ , ? 

collar 23 of retainer 20 and an end piece I la tha, is fonned ,„ housing , I 


